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Development of Aluminum Liner in Die-cast Cylinder Block
for High-power and High-displacement V6 Engine
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ABSTRACT

A 3.7 L V6 engine has been developed for the 2007
model year MDX. The new engine was developed based
on the framework of the 3.5 L V6 engine employed in
the previous MDX, but the engine's displacement and
power have been increased.

The use of an aluminum alloy cylinder liner is an
effective method of simultaneously increasing engine
displacement and power. In employing an aluminum
aloy cylinder liner in the new engine, the development
focused on the sliding characteristic between the liner
and piston rings. The reliability of the sliding
characteristic has been ensured by the application of two
main new technologies to the sliding surface of the bore:
Detailed specification of the exposure of the particles on
the liner, and the achievement of increased adhesion
between the liner and cylinder block to increase the
resistance of the bore to thermal distortion. This paper
discusses the development of the aluminum liner for use
in a cast iron cylinder block in the new high-power,
high-displacement V6 engine, and provides an overview
of the main technologies employed.
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Table 1  Specifications of cylinder blocks

Previous Developed

Total displacement (cm3) 3471 3664
Bore (mm) 89 90
Stroke (mm) 93 96
Bore pitch (mm) 98 98
Block height (mm) 235 235
Block material Aluminum alloy Aluminum alloy
Liner material Cast iron AI.‘ (Spr ay compacted)

High-Si aluminum alloy
Liner thickness (mm) 2.5 2.5
Weight (kg) 27.4 25.3

Table 2 Liner samples for engine tests

Sample A | Sample B | Sample C
Particulate .
material Al203 Al203 Si
Particle
diameter (um) 3 30 5
Liner manufacturing Powder Melt-i Spray
method metal eltn forming
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Table 3 Material property of aluminum liner

Iltem Unit Sample A[Sample B{Sample C
3| Material — Al20s | ALOs Si
E Hardness Hv 2600 2600 1000
Tensile strength| (MPa) 250 240 250
Young's modulus| (GPa) 100 95 90
= Thermal
% conductivity (W/m-K) 120 115 120
Thermal
expansion (x1079/K) 16 19 16
coefficient

Table 4 Comparison of hardness

Piston ring
Top 2nd Qil
| Average hardness (Hv) 1150 900 1050
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Pitting caused by particles dropping

Fig. 2 Sample A
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Particles do not drop out

Fig. 3 Sample C
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Table 5 Comparison of piston ring materials

17Cr0.8C [ 13Cr 0.6C | 10Cr 0.5C

Under Under
2um 2um

Base metal
Cr nitride/carbonization
particle size (um)

Average hardness of
nitrided case (Hmv) 1150 1050 1050

5-8um
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Table 6 Comparison of material properties

Cylinder - :
Item Unit block Ca}isnté:on Alljlmg}um
ADC12
Jound's | (GPa) 72 110 90
Thermal
expansion | (x 10-%/K) 23 115 16
coefficient
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